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(54) DISCRIMINATION APPARATUS OF INTERNAL CORROSION 

(57)Abstract: 

PURPOSE: To obtain an apparatus wherein the 
corrosion situation in the inside of an object to be 
inspected is discriminated quantitatively from the 
outside by using ultrasonic waves. 
CONSTITUTION: Ultrasonic waves are transmitted 
vertically toward an inner face 1 0b from an outer face 
10a. they are reflected respectively from inner face 10b 
and the outer face 1 0a, reflected waves are received 
repeatedly by an ultrasonic-wave reception means 1 4, 
and waveform data is found. On the basis of a plurality 
of pieces of waveform data obtained from a sound inner 
face in advance, the peak value of a plurality of y 
reflected waves is logarithmically transformed by a 
sound data operation means 22, a plurality of variables 
representing a regression line are found, and a reliable 
section for every variable is computed. On the basis of 
waveform data obtained from an object 10, to be 
inspected, in which the state of an inner face is not 
clear, a variable representing a regression line is 

computed by a to-be- inspected-data computation means 24. Whether the variable is included 
in the reliable section or not is discriminated by a discrimination means 26. When the variable is 
included in the reliable section, the inner face 10b can be discriminated to be sound and. when 
the variable is not included in the reliable section, the inner face 10b can discriminated to be 
corroded. 
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(54) I^MAftfiafSIII 



(57) ••♦« A/owMw 

mm 1 0 a A' 6 {^S 1 0 b (C|n] (tTjeWSt^g 

s«fca«u. i^ffi 1 0 b htm 1 0 a T-en-f tiKjt 

«»1 0*»6#6n&«[}g5*-5'*>6, ««aE5*-i'tfW 
¥a2 4T?IiI»it«*«tef«»*»Hi-r5. -tUT. 
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1 

C(7>|El«itll«gEt>-r«[ftiB(i!>ieft«ilUl 



I #1876 - 2 5 8 3 0 1 

2 

R«t^9IA:tttt^®I^M®JSit«(fi<^]»tliU. ::®jS 

::®«9J#a(c<k'&j£$£^-r-5ll^^a^. 
C ^ ^Kflt^-r «l^1iiaifc¥l]»II6S. 

rtiBic[^tjT2i«t-*fiff«i@im^at, 

i«iST£iftsn:«:Sineje«tt®jxim«3«r«je«ai^ 

g#^at, 

itriBjewttSff^aTSttdn. jirG^B^i«3iii-7iiQ 

A/Da^ttf* A/Da:«¥a t . 

A/D«tt3n&KiE»}^y-^*E»-r-5tt»5^-^ 

ett#a&> 

"pad. t^930tS:^7ra»<6«[«»E<»^J:Z^l^S®iBft«»{ 

®?q sn&«»e®«}&7*-^'A> 

««c®iEft&iFtuu ■&^\zz.i\f>(m9ii,^nmim 

c:n*EeT5W»jsMdf^ai:, 
6. «sciei©sjt«®#tr-i^flt«iatHb. cn6®tr 

«S«f^^b. il®[iIffiit«g«£t>-rig%®^&£lltU 

L. j:n6*Ett-r-5«ttfix-5'»»¥at. 
uriBttttiEx-^sdi^aTS ^t\^im.^immm, 
jast#aT#6nfc^83«»jicicftAUT; *®»w<g 

*f(iwi-5W»j#at. 

n ©iws'j^ ac J: 5i(6«*ast-r s^^^at . 
[M:^^ 4 ] mim 1 ft I) U 3 8B4S® &)-rn«>®i^M 

%«tjpi8;£#a«Ktt, i!ne¥osv#aic«(')Tii>iBaN}S 

[000 1] 

[i£ISI±®ftJ^^m 2^IE§q». tt«^jit4j!9®I^S®ffi& 
t^Z^^MA' 6«iBiJ-r-&;/tai>®I^SBftfll8iJSIllcli-r 
Sfe®T?*5. 

C00021 



(3) 



^BI76-2 5 8 3 0 1 



[0 0 0 3] m'S<09Vmizmi^X\i, g««^(CJ:DJt 

[0 0 0 4J -eilT. <R€f<DrtaiC3t7r-f 
[0 0 0 5] 

[0 0 0 6] sejc, 5t7r'f/t-X3-:/lc<fcr)#e. 
CO 0 0 71 •!«©*1.ffi*»6/^;px«®fi«ift* 

mR<om^izmfri>z:t.ituz. jE«*»^«iiiK:wsij 

C0009] 

CaiB««^-r«;fcae)©#gl:] S6«i«]ij£t--6«: 
«>fC. *5!?^©rtffiJ8:ft«B'JSHtt, /•<;i'X«©ie»» 

#at. rtiB-pRitanfcifrtBjB««©E»rtiss<if 

&;is»}^7'-^'*. A/D^«-r«>A/D3E«^gl: 
eii^iit, (*9ffi*j«±;tt«ttSf«r*fce-€-©ffl 

a«&*»6^&nfc«»«©»[}p?-^*»6, SiKJ^T^- 

©tf-i'ttswftXftu, j^axftsn&T^-^'Tj^&iEi 
»mu a6k:«ftB©«}gx-i'*»s-€-n-pnic»6 



'f-^a^h. «»ig®s»it©fttr-i'<B*ttaiu. 
STft &n;^£ft}»t$$n«sae(: J: o tt«t3iEtt®i^ffl 

CO 0 1 0] 

Cf^ ffll ntii*^6i*gBSlci6j»tT2l<i*nfcje«aE**i*g 
iBTSWsnsiSK:, rtffi*»«^Trjp»-c»nfi. Kit 
ift©S«3!fiftil4-JE-raso. 2fll^»-es«LS*KJt 

3fiff»>jv$v) «>©&«:«. -c-UT. asmmmiimi 

20 TliO)§L.TSIt$tl'&{S8tliI©Mlt&©3$S»> (^9 
©JB*tt«}rifi:C&«S*T«H«»-C^S < JiTsTU) 

<. ;i©c&«'6, ifftia©s»rtt©i;-^tt«jttft£ 

9k\^x'mi»mzi.n^f>tK^mmmA, fm<i>mtL 

CO 0 1 1] ccT, tmfi>m.^ism»mfmis*f>%f> 
T, &i3«ia«t&%t>-ntstffi©ifft&»srn«> # 

CO 0 1 2] -ecT. ^m<r>imm!9iism6(^is^f> 
::n & ©Xft;&tfi^;%«4fts««) &n<&xec®fiffi 

C0013] 

B 8 L.TR§Q-r'&. H 1 4:»iq©i^siaftn 

8>JSSB©m 1 ©^ffiffl©:/D ^«]fiB-7» H 2 

tt, j6}l?x-^'©-«!*a%rHT»0. BI3tt. JKJ^t* 

«£t>-rsft®iE«^««^-reiT»t). h5». 

x-i'** 6lM!lilS«?&«*>r«ft?£»Wr5»fP® 7 D 

e « & nfciBftiB®tt)P7-^;»' 6 @isfiie«£*}-r 

2»®iEffl»^SS»tBr SBifP© ^n-^^-v-h-ca 
D, Bi7». l>3B©1«0Z;«t;f:W:fa:fi$l^<»})'&^&n^ 
|g«C&. («3iii]»t«|^;^tt)|j^«^6^&nil&|^ft©|gig 

so *J«±-p***^JBAUTV»«*»S*JS'Jt-5»fP©7 P- 



— 3 — 



(4) 

5 

[0 0 14] £-f. ^^imopima-semwimmtz^vtit 

1 0 b*«Pff 1 0 CjfctUT, /<;i/X«© 

m9mm9mkmmwt 1 2 ir d^b 1 0 a^^^i^M 

1 0 b crRj»tTSilK:jaiM-rn«. K^OeW 1 0 fg-r^l- 

ffi 1 0 a t rtffi 1 0 b tCio TiS^ifttt-tn-enRltS 
n*:iS«»[S«*a 1 4T?-e®Slt«L**#jBt@KtofcO 

1 Ob«t¥f»T»<b»^«Sl«t^;k<. 

[0 0 15] ^■cr> iBS«s©^ai 4TS«an« 

KM8[0!>!ftffi». B2K:Bi . B> . B. , B. . 

[0 0 16] l^1tifiz>x, z.<DRtme!>^€>iimmiSp' 
i*?ffii 0b**«#?*5*>«ft4nTv»«*»«;e« 

[0 0 17] KffiOSItiftOSfift^Bi tu 

nfli©Sim©ifiSBn 
B. =Bi . o- « » - ' > 

1 ogBn = I ogBi - (n- 1) logo 30 

tm-rztai-v^. ciitpi =1 ogBi . e=io 

ga2:«m2, 

I OgBn =Pi - (n- 1) E 
T»5. cnSWPi tE«3t»7r*5*»6. iogB 

[0 0 18] set;:, commmm I OgBn ^mt>-r 

SfttbT, «ttt®«»«-Pt«<*a:©«M-Ltit«0 

4jSBA:fe<fct;Hft}gP O L®Mas H tjJtT^ 

e#ensc^n&©x»p. A. s, Ls. rtffiiob 

«tfll^»:«ttiEt!l 1 0 IC» UT« & nsXft P . A. 

s. htim-r^zLtt^, mmif^mfipmioht:.-:^ 

[0 0 19] 2:;:;5-C. ASl Ob0t«i±A«t!ttS«)l 

oicjtjLT^enssE&p. A. s, ut, mimm^ 

rtffi 1 0 b 1 0 IC«UT, 5 ~ 3 0 lii 



4»||76-2 58 30 1 
iPnoR»7*-5'*^S2»P. A. S. L«:R«6«. S 

mx\imm^fBitvxm± 1 . 9 e a ©±ifi«*j:rrF 

[00 2 0] ^-UT, rta 1 0 b©««*cpM&««* 
Wl 0*>6»6n«:3BjRP. A. S. L*t. V^mfeW 
«Kmrt>C*n«. rtffil 0 btte:^T*5i:«»JT€? 

<&. "kit. »tt^i o«'&#&n/!:^8c«t. Miesra 

l*3K:$**ia:»tntf, rtffil 0bfcaSft*«JtffLrv>4 

[0 0 2 1] JfcC. ±j£bfc*ISiJ-r*fcA©Sa*fflV» 

€l!i«!|-r-5. 0Ur*V»T. ««©9»««©«ttSEi»l 
0 ©itffl 1 0 a fc. /t;PXtt©iB^i![*51-W 1 0 a*»6 
l^tii 1 0 blcit»tt£iaicSI«-r««««t2l«#il!l 2 
i:, rtffil ObTE»3nft:S««SSfflf **:»©« 
#jS§M^Sl 4*tEK3ns. J:tl&©)H#i63lfS* 

s 1 2 tm^SL^m^Si 1 4 ttt, »ass!»»? tuT 

[0 0 2 2] il©fi{PiK(;^. ^Ml Oa^il^Sl Obt 

#ai4tcs©$n5. ■¥-©sff$nfc«»@©RS«J[ 
*>6!a:sm#*«, ttifc^ai 6T?ai8s$n, ssc^-© 

:*:**K:i6CTA/D««#il!l STt^W^ 
[0 0 2 3] -eUT, Sl«aU»C^»&. rtffil 0 b*»«* 

ft«fii3£«!i 1 0 ic^* i/T 5 ~ 3 0 i5ie«*fctt-en«± 

©|5IftTfflS*«l!)3iUT. ^»<B©J6}g5=-:5'®iR« 
«»;fisn. cn6®iS[»5^-^'*^jKJg5"-^'ffi«^a2 
0 t »Tttife7*-i'JS»^Sl! 2 2 

coe^5'-^'jR»^S2 2», SK*-r 
■bic, Jt©tr-i'tt««ftSElftUTi OgBn ©offiic 

S6C;i©l OgBn ©lHl«lt«*a*JT3E 

Rp. A. s, LSJiai-r*. -euT, %sc 
iia*<fct^M«KM©±iaetTiH«jWffl3n. cn 

[0 0 2 4] S!I5£©IB»C, I*JM1 0 b®«Si*«F 

MaaEW^eft 1 o*»6^&nfci8[}»5*-3'*5iS«J5^-^' 

iStt^S 2 0 34> e««tSE5*- i'SS jl 2 4 k:# A & 

n. 1 OgBn ©msitjasr^to-r^sp. a. s, l 

[0 0 2 5] t^^iZ, *JStJ#a2 6 irj: D. ttJftScx- 

^'igfit^a2 4Tr»aisnfc«»:p. a. s. L*t. e 
*5r-^'«ii#a2 2T?^*»aisnfc««Krai'3C^ 



7 

CO 0 2 6] jS^jftiSIA^Sl 2cr>S!l«l. :^J:rK 

»Jgx-3'E«^il!2 0 ttt^-^'aW#a:2 2 1« 

«tiEx-^'«ji^a 2 4 t^sjsij^a 2 6 tt> a >t;i- 

3 0 ir J: 0 V 7 hWffla-CK«Ife<kcmj«$tl-5. 
[0 0 2 7] H5*#fl8bTK»x-^')i^6. 
I ogBn cDiHi«fi«i&««3rx«:P. A. s. Lone 

s. Lsjfwr^afptt, «^-^'Sdf#a2 2*j: 
[0 0 2 8] *-r. iSTj^T^-^'j&^e. #igiwKS*»®tr 

ST©«fra*»&. 20gaa©sj*»**s«$n5'<^ 
»it««JIHi-r« Okf-vf^Sii . -tUT. ::©ig»ii 

«S:«t>-r«»P. A, S. L*J)[fflL (XT'yZf 
A*. 

[0 0 2 91 ««Se7'-^SW^a2 4»C*t>Ttt. 1^ 

SI 0 h<oiK9im^mtt:vm&«ii ot^^n&tiitmm 

x-i'*. «}e7*-^'Cit#R2 0*»6K*fflU B5 
b®ttjR*«*>-riE»P, A, s. Lsjiwrs. 

[0 0 3 0] sfc, m±'f-9m.n^wt2 2 k»ot 

e?-r«. ^86, rtffil 0b*«e^-C*«;rtd»M6*^;!3: 
»«SE«H 0!9>6»6*lfc»Jg7»-^'«. tt»7*-^'E 
16¥a2 0A»6K«-taU B5K:^-rS!ifPtra:r3T^Sfc 
p. A. S. L*JiCtfi-r-5 Ut^vP^O)) . -t-L-T. 
*16®«*P. A. S. LSiteCEtW-B O^TVf 
®) . C©X7^^/:/®i®©l!ifP*5~3 OBSfctt-?- 
na±©BfJtlaI»fcHt«r)fiLT. Bf)£<H»©*»P. 
A. S. L«tE«3n«t (.T^T-vfO) . 
¥l^filmtSqiiiMo*J:t;tm«KB©±Sffia:TKfii 

©»ia*tst$n<5 (X5ry7'®) . ccT, msKm^ 

9 5 X©©<Btttf -5* 6 tf, ±IR«»am+ 1.96a 

TIEfllttm- 1. 9 6 o fTtlttfi^H. -tb 

T. iin6©sa!«:«©¥J^«intsi«iiio*<fctxm 

[0 0 3 1] W8'j^a2 6ic*ortt. H7iz*-rcrt 
<. ^mtrnz. fi±x-3'ia»#ii:2 2-c»fflixfe<i 
fiKiBi^ic. ««aE7*-^Js»#a2 4T»au&«» 

T. ±r©«»IC-Dt»T«tfat5*-4'«»#a2 40^ 



(5) 4$Bi76-2 58 30 1 

3SE7^-^'iaji¥a2 4©«ft©vi-rti*> i -^-cbs^K 

©WSttJBft^nTV^itipJBiJ-r* (Xxy^®) . 3 
sc. XT-y7'®i€)©«»JIS»SaCiHCE«r« (X 
. ft*. c©«9JIS«tt, ^#S2 8(rJ: 

[ 0 0 3 2 ] B 8 (i, m^m-fk 2 6 (c:&»t%«a®fqBiin 
fps^-r. sr> &iK»:»ictt^-^'aii)t#a2 2T? 
fitau&MiiiKrat, ««fix-^aM)c^a2 4T»w 

3 attrt®«H-Ctt "l/St" tffffiU ±3 aa±Ttt 

2 8 ^msxz.^^txi>. 

[0 0 3 3] ::®B8tC3i«-m9jnmc»oT». ffMB 

20 iie«*t " 0 ^" T*n«. 1 0 ©rtffi 1 0 b tt 

m&l&Mdfi "IMT -CSntfl^ffil Obtt 
IIXa«®r2:<-^iKft«ti6i;?T*D. fffiS«S««t 

v^^£ai(-«)-lf«®iRft®es«r]i^-ct.)« 

[0 0 3 41 ft*. ±ESS1®^WT«. «t»5*-3' 

®if-i'ffl*^e#&n5 1 ogBn **-riHiiiit«*. 

4<@®«fcP. A. S, L*flH-»T«^bTV»-5*<. Z. 

tifciBsnr, 2fl®«ftp, A«*^6W»j#a2 6-e 

rtSl 0 b®«Si*WSiJf*J:5Cl.TfeSl'». *&. 
■Bfc»®rtBBl 0 b)9««±T»«StJgx-i'®ffl»t4. 
[0 0 3 5] B8»C*rW»I«fffc»-3Tf3:, © 

mKWK:*j-r«.3Eft®»«fi*sft-5a*"ftt®jft»-ctT 

[0 0 3 6] ±EIISi«T»nffi3dttt^ft«E«5««^e 

ms^m wic:tti^«®jt«S!&*£:fflbfct>®Tr*-5. 

;i-C. ^tclEif#^K:«S®^S-Cjb«#fi«n»«r&«: 
m Lft:*»W®rt®«ftWS'J»a®» 2 ®*Jg«|IC':3* 

®:/n-;i'«jSHtSKra-r»-3T. Biicfett^a 

i&5^-^'SiJ?^a2 2«tSlHl»iCSRJSt^ai^®««!i: 
f^ffl*tf^t).5®*T*0. :/Dy3rfl|jiB|©H^?fe#iS 

[0 0 3 7] $^2(ommmiz^if^M^n^m»^m 

so tt, KT©i:t<*Pfflt-«. ^«>. rtffi*««^ft«Sl5t 



9 

^<z>iHifta[iB«;-tn^=nic«*>-r«»p. a. s. 

y=ai -P + ai 'A+aa 'S + as -L 

tmnfi. H9©c:i<iittiT**na. 

CO 0 3 81 -eLT. !WBiJ^a2 Bfcirj. ftttlET^- 

i'Stfic#a2 4Tr»tasnfc«ftp. a. s. l**, ± 

[0 0 3 9] «§HM<Ifc*6K»J©#ttT»5 

'&f62©%ife09&|^«ir, mia)9t»m(o:fuyifmm 

a2 2*m»JStS»^il:i:-?-©€»iffffl**«fc5©* 
:/nyi^«|jiH©H^*«»-r«. 

[0 0 4 0] ^3©^«C«t+5i«BiJJCS»^at3:. 

HT©:ri:<<pffl'r.5. ^mam^ttmm&vi^ 

J:t;WH«»JBftSnTt»T-t©S««t9l &3»»;ft»a!l3g<» 

*»6#^nfc«»fl©a»7^-3'*»&, mi©iiiswt 
H»cbT-tn-en[ii»it«6*iffflu. -tLTine© 
@»ii[«*-€-n-en«toT«ft©a». «ia«a. s* 
;:ns©2fl©«ftA. Sft»«Hlr±»3^ 
tf. HI 0©rt#t!S:5. ^reic, Cn6©^»*i6 

swrnLxaracEitrs. jict, «»:sa. s©2. 

F=bi • A+bi ' S + hi 

tTR^tU HI Ofc^-rift«lt«ITF=0*»3S3n 

5. 

[0 0 4 1] -tUT. W»I#a2 6 tJ:D» ««3t7*- 

3'«iit#a2 4T?jitta*nfc2fl©«»A. s«», ±fle 
i/T. Ats©-«;^iCfc»eat*at, 

S=- (bi • A+bs ) /bj 

tas. -ecT. «ttsx-^'sii^a2 4rjtai*n 

fc«»AS±IB*SiCfCftAUT»tfl*nfcS©«J: D 

»«atx-^'is»^a2 4Tj5Hisnfc^scs©ffl*t;it 

K:A4f^AtTi|iai4n&S®filJ:0ttttSx-3'«IIc 

¥a 2 4 TSittj$n&^» s ©«*vj>3 < sfc»i-isrr 



(6) i»||JF6-25830 1 

[0042] J:©M 3 ©^J6«IC*lt-5±EI!il9rtt. 

[0 0 4 4] ±Slitf^n#t&K:.):«flI8fltClD^T. J: 

(cjbD9ici/Tt>&('>. -r:(^t>^> je#8[©£@]d>e£itift 
«3@^«$*c©p»iBi. fLititmfkm<DRim<omnifl 

ccT, rtffi©jBft*titff-r*it£«;? 
*««i>-r-5. -tUT. c©«»wjg#fticj;o«J3tan 

-eUT, ^9JB>J^a2 6CJ:SW8'JI::*ViT. S 
iaf<«W**ftU»-s. ::©«»ftiiiMe-r«-«tixT 
rttUTSnffu, -€-©jn»fiiK:^i;T«it©«a*W»'J 

a? [00451 

[%l»©Si:%] &±RQ?L';l&J:^(C. ^(^^(^©najBit 

«8ij«Btt«i«*nT«ri«©T, aTortsftMftja 

[0 0 4 6] SI:»«lS«©l«iSSifc«9mBl:ft'3T 

■€-®R«ig*^&rtB©«R<&fiii5ff *or> fie*0>fe7 

T?**. -eUT. ^ae)rtB©e^;a:t>o*»6#en-5E 

atfi©t;-9ffi©ia«ttfi%^-rxft&. i^ffi©«»Z}»s 

[0047] 2 3 £«©I^MJBftKI8>J£^a 

ft3nTViT-e©es*«?B f>i)-^i3.m6'&m-' snt 

H©«S««^IBA«<ft3iE«l36» i ») 



—6— 



(7) 

11 

CO 0 4 8] $ a*^4iatt©rtffij8ftwgijsB 

CHS] «}g7^-^!6>&0®it«*«t>-rag»*jiar 
CHS] m<Dytuifi^^uwtsemi!fi&mibtii>x». 

[HI] 



i|$n¥6-2S8 30 1 

V^T-€-0€ft«tn &#&n&«[«Cfl<0 
p. A. S. LJ:»3J!LtHU&JBft®iBS*^-raiHr»a 

TV»T-t©Sa[*t5l &*>;fa:«ffl3£itt*> 6S6n*:«»« 
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